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A B S T R A C T
Identifying factors that aﬀect adolescent lifestyle behaviors is essential in order to develop eﬀective generic
prevention approaches. This study aimed to investigate the association between parental monitoring, parental
emotional support, parental-adolescent conﬂict and adolescent substance use, meal pattern and food choices.
The study included data from 13,269 Norwegian adolescents aged 13–16 years collected in 2016. Multivariable
logistic regression models adjusted for gender, age and parental education were applied. Results show that low
parental monitoring was associated with increased substance use (Odds ratios (OR) ranging from 2.8; 95%
Conﬁdence intervals (CI) 2.1–3.6 to OR 3.8; 95% CI, 2.7–5.3) and irregular meal patterns (1.7; 1.3–2.1 to 2.6;
2.1–3.3), low ﬁsh intake (1.3;1.0–1.7), and high intake of sugar-sweetened beverages, diet beverages and energy
drinks (1.4;1.1–1.7 to 2.1;1.6–2.8). Low parental emotional support was associated with increased substance use
(1.8;1.5–2.1 to 2.5;1.9–3.2), irregular meal patterns (2.0; 1.8–2.3 to 2.1;1.9–2.3), low intake of vegetables, fruits
and ﬁsh (1.3; 1.1–1.5 to 1.5; 1.3–1.7) and high intake of salty snacks, candy, cakes, sugar-sweetened beverages,
diet beverages and energy drinks (1.4; 1.2–1.6 to 2.1;1.7–2.5). Finally, high parent-adolescent conﬂict was
associated with increased substance use (2.3; 2.0–2.7 to 2.7; 2.3–3.1), irregular meal patterns (1.6 ;1.5–1.8 to
1.9;1.7–2.1), low intake of fruits and ﬁsh (1.3; 1.1–1.5 to 1.5; 1.3–1.7) and high intake of salty snacks, candy,
cakes, sugar-sweetened beverages, diet beverages and energy drinks (1.5; 1.3–1.7 to 2.1; 1.8–2.5). Overall,
parenting was associated with a range of lifestyle outcomes among adolescents. Family-strengthening inter-
ventions may have an impact on multiple public health domains.
1. Introduction
Adolescence is a fundamental period for the development of good
health, and lifestyle habits established in this period may have impact
on both present and later health. Substance use and unhealthy dietary
habits are two of the most serious threats to adolescent health world-
wide (WHO, 2016a; Lim et al., 2012), and the risk includes both acute
and long-term harm (Rehm, 2011; Siddiqi et al., 2015; Danielsson et al.,
2012; WHO, 2016b; Hallstrom et al., 2013; Marlatt et al., 2016;
Oellingrath et al., 2014; Sjoberg et al., 2003). Identifying factors that
aﬀect adolescent lifestyle behaviors is essential in order to develop ef-
fective, generic prevention approaches to reduce negative health out-
comes and strengthen adolescent health.
Family is a universal context for adolescent development, and the
inﬂuence of parenting on a range of adolescent outcomes has been well
established in the literature (Pyper et al., 2016; Philips et al., 2014;
Dickson et al., 2015). Research has documented that both increased
substance use and unhealthy dietary habits are related to the lack of
parental monitoring and supervision (Gossrau-Breen et al., 2010;
Latendresse et al., 2008), (Philips et al., 2014; Gevers et al., 2015; Rhee
et al., 2015; Berge et al., 2014). Furthermore, warm, caring, encoura-
ging and supportive parenting (Morton et al., 2012; Berge et al., 2010)
has also been shown to be predictive of healthy dietary habits and re-
duced substance use in adolescence (Pyper et al., 2016; Knight et al.,
1998; Barber, 1992). Conversely, parental conﬂict has been implicated
as a predictor of increased adolescent substance use (Farrell and White,
1998; Brody and Forehand, 1993). Several studies have also found
prospective associations between low family aﬀection or high family
conﬂict and nutritional related issues (Berge et al., 2014; Johnson et al.,
2002; May et al., 2006).
The literature above demonstrates that general parenting practices
seem to impact how children and adolescents respond to speciﬁc
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substance use and nutritional issues during adolescence. However, the
parenting factors vary between studies in terms of how the speciﬁc
parental behavior is deﬁned and measured. Most studies also address
only one type of outcome, substance use or nutrition. This makes it
diﬃcult to apply existing knowledge in developing generic preventive
approaches aimed at reducing both substance use and unhealthy
dietary habits among adolescents. There is therefore a need for more
comprehensive studies addressing the relationship between parenting
and a broader spectrum of adolescent lifestyle outcomes.
Thus, the aim of this study is to explore whether parenting, such as
parental monitoring and emotional support, parent - adolescent conﬂict
level, is associated with adolescent substance use and nutrition habits.
2. Materials and methods
2.1. Design and participants
Young-data (Ungdata) is a cross-national data collection scheme,
designed to conduct surveys of adolescents in Norway at the munici-
pality level (for more information on Ungdata, see ungdata.no). The
Norwegian Social Research, Oslo and Akershus University College of
Applied Sciences, cooperate with regional resource centres and the
counties to recruit municipalities to the survey. In the southern region,
both counties and all 30 municipalities participated, and this included
all 70 schools.
In this study, we included junior high school students (grades 8–10,
age range 13–16 years) and high school students (grade 11, age range
16–17 years). The data collection was conducted in the period from
February to March 2016, and a total of 15,651 students were invited to
participate in the study; 11,042 junior high school students and 4609
high school students, respectively. Of these, 13,635 completed and re-
turned the questionnaire; this yields a participation rate of 90% among
junior high school students and 80% among high school students. Total
N of 13.269 refers to the ﬁnal sample of respondents after the removal
of respondents that provided severely inconsistent or spurious re-
sponses. The submission of the questionnaire online did not require
responses on each item, so the n per question varied. In multivariable
models, only those who have completed responses to exposure vari-
ables, the outcome variable in question, and possible confounders are
included.
An information letter was directed to both parents and students and
sent at least 14 days before initiation of the data collection, and the
schools were to inform parents and adolescents about this through es-
tablished information channels. The information letter was approved by
the The Norwegian Centre for Research Data (NSD) Parents were given
the opportunity to withdraw their children from participation, and the
students decided for themselves if they wanted to participate. All par-
ticipants ﬁlled in an online questionnaire anonymously during school
hours on their own computer or iPad, and this took approximately
30–45min to complete. At least one member of the project group was
available to answer questions. The study was conducted in accordance
with ethical guidelines and law.
The overall legal responsibility for Young-Data survey is held by the
research centre NOVA (The Norwegian Social Research, Oslo and
Akershus University College of Applied Sciences). The Norwegian
Centre for Research Data (NSD) is the Data Protection Oﬃcial for
Research for all the Norwegian universities, university colleges and
several hospitals and research institutes. According to their guidelines
(http://www.nsd.uib.no/nsd/english/pvo.html) this study is not sub-
ject to notiﬁcation, because it does not include personal data according
to the Personal Data Act. NOVA has also consulted the Regional
Committee for medical and health research ethics and clariﬁed that the
Young-Data was not obligated to seek approval from this committee.
2.2. Measures
All measures were based on adolescent self-reports.
2.2.1. Outcome variables
2.2.1.1. Adolescent substance use. Intoxication was measured by asking
respondents how many times they had been clearly intoxicated the past
12months with ﬁve response alternatives: never, once, 2–5 times, 6–10
times, and> 11 times (Roberts et al., 2009). The variable was
categorized as a binary variable including any intoxication episodes
vs. no intoxication episodes.
Cannabis use was measured by asking respondents how many times
they had used hashish/marihuana/cannabis during the past 12months
with ﬁve response alternatives: never, once, 2–5 times, 6–10 times,
and> 11 times. The variable was categorized as a binary variable in-
cluding any use vs. no use.
Smoking (tobacco) was measured by asking respondents whether
they smoke (Post et al., 2005). There were ﬁve response categories: 1.
Have never smoked; 2. Have smoked earlier, but have quit; 3. Smoke
more seldom than once a week; 4. Weekly smoking, but not daily 5.
Daily smoking. This variable was applied as a binary variable including
current smoking (category 3–5) vs no current smoking (category 1–2)
(Lochen et al., 2017).
Use of smokeless tobacco was retrieved by asking respondents
whether they use snuﬀ (Post et al., 2005). There were ﬁve response
categories: 1. Have never used smokeless tobacco; 2. Have used smo-
keless tobacco earlier, but have quit; 3. Use smokeless tobacco more
seldom than once a week; 4. Weekly use, but not daily 5. Daily use. This
variable was applied as a binary variable including current use (cate-
gory 3–5) vs no current use of smokeless tobacco (category 1–2).
2.2.1.2. Adolescent food choices. Diet and beverage intake were
assessed by asking respondents how often they eat vegetables, fruits,
ﬁsh, salty snacks, candy, cakes and how often they drink sugar-
sweetened beverages, diet beverages and energy drinks. All items had
ten diﬀerent response alternatives, ranging from never to more than
once a day, and the response alternatives were further dichotomized
into having high or low intake of the selected food items and drinks.
Having soft drinks, sweets and candy and a salty snack ≥4 times a
week, respectively, was categorized as high intake. Having fruits,
berries and vegetables less than once a day, and ﬁsh less than once a
week was categorized as low intake. Previous studies reporting dietary
habits among Norwegian adolescents have used similar questions and
cut-oﬀ values which are thought to reﬂect dietary intake among
Norwegian adolescents (Overby et al., 2013; Stea and Torstveit,
2014). In addition, these questions have shown good test-retest
reliability (Stea and Torstveit, 2014).
2.2.1.3. Adolescent meal pattern. Meal frequency was assessed by asking
respondents how often they have breakfast, lunch, dinner and evening
meals each week (Stea and Torstveit, 2014). The items had four
diﬀerent response categories: 1. Never or seldom; 2. Once a week; 3.
2–5 times per week; 4. Daily. For statistical analyses, adolescents who
reported a daily intake of these main meals were classiﬁed as regular
breakfast-, lunch-, dinner-, and evening meal consumers, respectively
(category 4), whereas those who omitted these main meals at least once
a week were classiﬁed as irregular meal consumers (category 1–3).
2.2.2. Explanatory variables
Parental monitoring was measured by asking respondents to con-
sider whether the assertion “My parents usually know where I am, and
who I am with in my leisure time” 1) ﬁts very well, 2) ﬁts quite well 3),
ﬁts poorly or 4) ﬁts very poorly. The variable was recoded into a di-
chotomous, variable, where the latter two response categories were
recoded and deﬁned as low parental monitoring and the ﬁrst two ca-
tegories were deﬁned as high monitoring.
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Parental emotional support was measured by asking respondent
whether they would turn to parents for help if they had a personal
problem and felt sad. Response categories were “certainly”, “maybe”
and “no”. This variable was dichotomized into “low emotional support”
(including maybe and no) vs. high emotional support (including cer-
tainly).
Parent-adolescent conﬂict level was attained by asking respondents
to consider whether the assertion “I often quarrel with my parents” 1)
ﬁts very well, 2) ﬁts quite well 3), ﬁts poorly or 4) ﬁts very poorly. The
variable was dichotomized, and answers in category 1 and 2 where
deﬁned as high conﬂict and category 3 and 4 were deﬁned as low
conﬂict level.
2.2.3. Control variables
Parental education was applied as a measure of socioeconomic
status (SES), and this information was retrieved by asking respondents
whether their mother and whether their father had college/university
education. Response categories where binary no vs. yes for both ma-
ternal education and for paternal education.
Class-level was applied as a proxy for adolescent age and was
measured by asking respondents which class-level they attended.
Grades 8–10 equals the age range 13–16 years, and grade 11 equals the
age range 16–17 years. This was included as a continuous variable in
multivariable analyses.
Adolescent gender was retrieved by asking respondents whether
they were male or female.
2.3. Statistical analysis
Descriptive analyses were performed initially to get an overview of
the data.
Logistic regression analyses were applied to explore possible asso-
ciations between parental factors and any of the deﬁned risk outcomes
reported by the adolescents. Results were reported by odds ratios (ORs),
95% conﬁdence intervals (CIs) with the respective p-values with a
signiﬁcance level set to p < .05 (P). Multivariable analyses were ad-
justed for parental education, adolescent age and gender.
3. Results
3.1. Descriptive analyses
Table 1 provides a descriptive overview of the prevalence related to
the various background/control variables, exposure variables and out-
come variables included in the multivariable analyses. Age and gender
were evenly distributed among the population, and there were slightly
more fathers with lower education (34%) than mothers (29%). Low
parental emotional support (18%) and high level of parent-adolescent
conﬂict (22%) were more common than low parental monitoring (4%).
Prevalence of outcome risk behaviors varied from cannabis use at 3% to
low intake of fruits at 74%.
Crude data presented in Table 2 indicate a higher prevalence of risk
behavior associated with low parental monitoring and emotional sup-
port and high parent-adolescent conﬂict level.
3.2. Multivariable analyses
All main results are reported using Odds Ratios with 95% con-
ﬁdence intervals and respective p-values, and results are displayed in
Fig. 1, and full models in Tables 3–6. All multivariable analyses were
adjusted for age, gender and parental education.
Table 3 presents substance use among adolescents relative to par-
enting practices. The results revealed consistent associations between
low parental monitoring and increased odds of adolescent alcohol in-
toxication (OR 3.7; 95% CI 2.9–4.6), cannabis use (3.8;2.7–5.3), smo-
keless tobacco (2.8;2.1–3.6), and smoking (3.6;2.8–4.6). Low parental
emotional support was also associated with increased adolescent al-
cohol intoxication (2.0;1.8–2.3), cannabis use (2.5;1.9–3.2), smokeless
tobacco 1.8;1.5–2.1), and smoking (1.8;1.5–2.2). Similarly, high level
of conﬂicts between adolescents and their parents was associated with
adolescent alcohol intoxication (2.3;2.0–2.7), cannabis use
(2.5;1.9–3.3), smokeless tobacco (2.7;2.3–3.1), and smoking
(2.7;2.3–3.2).
Table 4 presents irregular meal pattern among adolescents relative
to parenting practices. The results showed signiﬁcant associations be-
tween low parental monitoring and irregular intake of breakfast
(1.9;1.5–2.3), lunch (1.7;1.3–2.1), dinner (2.6;2.1–3.3), and evening
meal (1.3;1.0–1.6). Low emotional support was also associated with
adolescent irregular intake of breakfast (2.0;1.8–2.3), dinner
2.1;1.8–2.4), and evening meal (1.4;1.3–1.6). In addition, high level of
conﬂicts between adolescents and their parents was associated with an
irregular intake of breakfast (1.9;1.7–2.1), lunch (1.6;1.5–1.8), dinner
(1.8;1.6–2.0), and evening meal (1.3;1.2–1.5).
Table 5 presents low intake of healthy food items among adoles-
cents relative to parenting practices. The results showed signiﬁcant
associations between low parental monitoring and low intake of ﬁsh
(1.3;1.0–1.7), but not with low intake of vegetables or fruits. However,
ﬁndings revealed signiﬁcant associations between low parental emo-
tional support and low intake of vegetables (1.4;1.2–1.6), fruits
(1.3;1.1–1.5) and ﬁsh (1.5;1.3–1.7). High level of conﬂicts between
adolescents and their parents was also associated with a low intake of
fruits (1.3;1.1–1.5) and ﬁsh (1.5;1.3–1.7).
Table 6 presents high intake of unhealthy food and beverages
among adolescents relative to parenting practices. The results revealed
signiﬁcant associations between low parental monitoring and a high
intake of sugar sweetened beverages (1.5;1.2–1.8), diet beverages
(1.4;1.1–1.7), and energy drinks (2.1;1.6–2.8). Furthermore, the results
showed a signiﬁcant association between low parental emotional sup-
port and a high intake of salty snacks (1.5; 1.3–1.7), sweets and candy
Table 1
Descriptive statistics (n= 13.269). Norway, 2016.
Variables % (n)
Control/background variables Gender, boys 50.9 (6548)
Gender, girls 49.1 (6318)
Age, 8th grade junior high school 24.3 (3131)
Age, 9th grade junior high school 24.1 (3105)
Age, 10th grade junior high
school
25 (3223)
Age, 1.th grade senior high school 26.6 (3436)
Paternal education, lower 34 (3949)
Maternal education, lower 28.8 (3410)
Exposure variables Low parental monitoring 4.3 (567)
Low parental emotional support 18.2 (2264)
High parent-oﬀspring conﬂict
level
22.1 (2858)
Dependent variables Alcohol intoxication last
12months
17.3 (2205)
Cannabis use last 12months 3.1 (398)
Currently smoking 8.1 (1040)
Currently use of smokeless
tobacco
8.6 (1103)
Irregular breakfast 31.7 (4008)
Irregular lunch 35.6 (4503)
Irregular dinner 14 (1775)
Irregular evening 53.2 (5054)
Low intake of vegetables 69.2 (7632)
Low intake of fruits 73.9 (8363)
Low intake of ﬁsh 23.3 (2664)
High intake of salty snacks 11.8 (1344)
High intake of candy 15.6 (1779)
High intake of cakes 9.3 (1060)
High intake of sugar sweetened
beverages
27.1 (3138)
High intake of diet beverages 19.1 (2193)
High intake of energy drinks 7.2 (830)
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(1.4; 1.2–1.7), cakes (1.6;1.3–1.9), and sugar-sweetened beverages (1.4;
1.2–1.6), diet beverages (1.4;1.2–1.6), and energy drinks (2.1;1.7–2.5).
High level of conﬂicts between adolescents and their parents was
also associated with a high intake of salty snacks (1.7;1.4–1.9), candy
(1.7;1.5–1.9), cakes (1.7;1.4–2.0), sugar-sweetened beverages
(1.5;1.3–1.7), diet beverages (1.6;1.4–1.8), and energy drinks
(2.1;1.8–2.5).
4. Discussion
The aim of this study was to explore whether parenting, such as
parental monitoring and emotional support, parent - adolescent conﬂict
level, was associated with adolescent substance use and nutrition ha-
bits. Findings revealed a consistent pattern of associations between
aspects of general parenting and a broad range of adolescent lifestyle
behaviors.
A strong positive association was found between low parental
monitoring and increased adolescent intoxication, cannabis use,
smoking and smokeless tobacco use. These results are in line with
previous research which has indicated that parental monitoring reduces
juvenile alcohol use (Gossrau-Breen et al., 2010; Latendresse et al.,
2008; Enstad et al., 2017). Monitoring may be regarded as an expres-
sion of concern and interest for the child, and as the opposite, neglectful
parenting style is almost consistently found to be associated with higher
rates of substance use (Adalbjarnardottir and Hafsteinsson, 2001;
Shucksmith et al., 1997). Our study revealed mixed results regarding
the relationship between parental monitoring and dietary habits. Ado-
lescents reporting low parental monitoring were more likely to report a
low intake of ﬁsh and high intake of sugar sweetened beverages, diet
beverages and energy drinks. On the other hand, no associations were
found between low monitoring and low intake of fruits and vegetables
or high intake of salty snacks, cakes and candy. Furthermore, low
parental monitoring was associated with an irregular intake of all main
meals, except evening meal. Overall, the results indicate that there is a
stronger relationship between parental monitoring and the regularity of
meals, than consumption of healthy and unhealthy food and beverages.
The inconsistent ﬁndings regarding low parental monitoring and in-
creased adolescent substance use, unhealthy food choices and irregular
meal patterns may be due to inadequate capture of the construct of
parental monitoring. Some theorists have suggested that measures of
parental monitoring frequently have focused on how well informed
parents are rather than on actual supervision and control of youth be-
havior (Stattin and Kerr, 2000). In recent reexaminations of the role of
parental monitoring in problem behavior prevention, categorization of
potential sources of parents' knowledge of their adolescent's activities,
such as youth disclosure, parental solicitation, and parental control,
have been used (Stattin and Kerr, 2000; Kerr and Stattin, 2000). This
current study relied solely on adolescent self-report.
Results from the present study showing that lack of parental emo-
tional support was associated with increased risk of substance use,
unhealthy dietary habits and irregular meal pattern are in line with
ﬁndings from previously published studies (Pyper et al., 2016; Knight
et al., 1998). The strongest associations between low parental emo-
tional support and adolescent lifestyle choices were found in relation to
increased substance use, high intake of energy drinks and irregular
meal patterns. However, associations between low emotional support
and high intake of unhealthy food (salty snacks, candy, cakes, sugared/
diet beverages) and low intake of healthy food (vegetables, fruits, ﬁsh)
were consistent.
A high level of conﬂict between parents and oﬀspring was also
consistently related to increased risk of substance use, irregular meal
pattern and high intake of unhealthy food and beverages and low intake
of healthy food choices, except fruit intake. Again, the highest point
estimates were found for substance use, but the increased odds of
having an irregular meal pattern and a high intake of unhealthy food
and beverages were substantial if adolescents reported a high level of
conﬂict with their parents. Several explanations could be suggested for
these associations. Both substance use and a high consumption of un-
healthy food may be regarded as potential regulators of negative
emotions (Harrist et al., 2013), and may increase in diﬃcult emotional
situations, such as conﬂicted relationship. Conﬂicted family relation-
ship may also contribute to avoidance of meals within the home en-
vironment, resulting in irregular meal pattern (Neumark-Sztainer et al.,
1999).
A major strength of the current study is the large representative
sample and the high response rate. To our knowledge, no other studies
have previously examined the association between parenting practices
and such a broad range of lifestyle behaviors. Thus, results from this
study provide important information which could be relevant to
broader public health interventions than merely towards substance use
or nutrition. A limitation of the present study is the cross-sectional
design, which does not allow for causal inference. Further, there is a
Table 2
Crude associations between exposure variables and outcome variables, percentages and chi-squarea. Norway, 2016.
Outcomes Exposure variables
Low/high parental monitoring Low/high parental emotional support High/low parent-oﬀspring conﬂict level
% (n) % (n) % (n)
Alcohol intoxication last 12months 53.5/17.4 (n= 13,180) 34.2/15.4(n=12,893) 30.3/15.8 (n= 13,070)
Cannabis use last 12months 16.9/2.7 (n= 13,160) 7.8/2.1 (n= 12,871) 7.1/2.2 (n= 13,051)
Currently smoking 33.5/7.3 (n= 13,264) 17.1/6.2 (n= 12,906) 16.4/6.2 (n=13,146)
Current use of smokeless tobacco 31.2/8.2 (n= 13,260) 17.5/7.0 (n= 12,902) 16.6/7.1 (n=13,141)
Irregular breakfast 58.8/30.9 (n= 13,062) 51.5/27.7 (n= 12,829) 47.0/27.9 (n= 12,974)
Irregular lunch 59.1/34.5 (n= 13,090) 53.5/31.4 (n= 12,824) 49.0/31.8 (n= 12,975)
Irregular dinner 37.7/13.1 (n= 13,081) 27.1/11.0 (n= 12,817) 23.8/11.3 (n= 12,967)
Irregular evening 65.9/53.1 (n= 11,820) 63.7/51.2 (n= 11,636) 61.7/51.3 (n= 11,733)
Low intake of vegetables 80.0/68.9 (n= 11,442) 75.1/68.2 (n= 11,242) 72.3/68.5 (n= 11,357)
Low intake of fruits 84.1/73.8 (n= 11,734) 79.4/73.2 (n= 11,529) 77.7/73.2 (n= 11,644)
Low intake of ﬁsh 34.7/22.9 (n= 11,858) 32.7/21.3 (n= 11,665) 31.3/21.1 (n= 11,769)
High intake of salty snacks 19.4/11.6 (n= 11,875) 17.2/10.6 (n= 11,685) 17.6/10.3 (n= 11,786)
High intake of candy 22.3/15.3 (n= 11,848) 22.1/14.1 (n= 11,656) 22.9/13.6 (n= 11,758)
High intake of cakes 14.2/9.0 (n= 11,830) 13.9/8.1 (n= 11,643) 14.1/8.0 (n=11,743)
High intake of sugar sweetened beverages 41.8/26.8 (n= 12,006) 34.8/25.7 (n= 11,793) 34.9/25.3 (n= 11,912)
High intake of diet beverages 28.3/18.9 (n= 11,896) 25.7/17.8 (n= 11,689) 25.9/17.5 (n= 11,804)
High intake of energy drinks 20.7/6.6 (n= 11,943) 13.1/5.7 (n= 11,738) 12.4/5.8 (n=11,850)
Based on data from Norwegian 13.269 adolescents collected in 2016.
a All associations were signiﬁcant (p < .001).
S.H. Haugland, et al. Preventive Medicine Reports 14 (2019) 100862
4
possibility for bi-directional relationships between adolescent lifestyle
behavior and some parenting practices. For instance, it may be plau-
sible that unhealthy lifestyle behavior among adolescents may increase
the conﬂict-level between parents and adolescents. Van Der Vorst et al.
(2010) found that among young males with the highest alcohol con-
sumption more frequency of alcohol-speciﬁc communication predicted
an increase in drinking (Van Der Vorst et al., 2010). Further studies
with longitudinal design are warranted to clearly establish the causal
directions.
In addition, our data relies on self-reported measures which may be
inﬂuenced by recall bias. Questions were self-administered, and studies
have shown that respondents are more willing to disclose sensitive in-
formation when questions are self-administered than when they are
administered by an interviewer (Tourangeau and Yan, 2007). Further,
the data was collected in a school setting, which have been found to be
a better context for collecting sensitive data (Tourangeau and Yan,
2007). The inconsistency in responses to questions of intoxication and
cannabis use have been assessed to be very low (0–1%) (Kraus and
Nociar, 2016). Several of the items included have also been used in
other large scale surveys among adolescents (Roberts et al., 2009; Kraus
and Nociar, 2016). Although categorization of outcome variables is
comparable with other studies (Overby et al., 2013; Stea and Torstveit,
2014; Torstveit et al., 2018), dichotomization may lead to some loss of
information. Various alternative categorization of several of the out-
come variables revealed similar results.
Multivariate analyses were adjusted for parental education.
Although this is a commonly used SES-measure (Callahan and Eyberg,
2010), it may only partially capture the socioeconomic status of the
family. Various SES-measures may capture diﬀerent aspects of the so-
cioeconomic background and must be interpreted with care.
In addition to parental education, we have repeated the multivariate
analyses applying another subjective SES-measure; “perceived ﬁnancial
situation”. This was measured by asking respondents how they per-
ceived their family's ﬁnances over the past two years, with ﬁve response
categories; our ﬁnances have been good/mostly good/neither good nor
bad/mostly poor/have been poor for the entire period. Adjusting for
this SES-measure instead of parental education did not alter the main
ﬁndings concerning the relationship between parenting and adolescent
lifestyle habits. We would argue that parental education may be a re-
levant approach when it comes to the relationship between parenting
and adolescent outcomes (Roubinov and Boyce, 2017). Other re-
searchers have conjectured that through the “knowledge gap hypoth-
esis” parents with higher levels of education will be exposed to, acquire,
and adopt information relevant to parenting practices more rapidly
than parents with lower education (Radey and Randolph, 2009). Par-
ental practices are reported by adolescents only, leaving it uncertain
whether this matches actual parental behavior. Several studies have
revealed discrepancies in adolescent report of parental behavior and
parental own report, and ﬁndings suggests that parents' and children's
reports may capture subtly various aspects of parenting behavior (Abar
et al., 2015; Reynolds et al., 2011). However, ﬁndings also suggest that
adolescent perception of parenting behavior is highly relevant to ado-
lescent lifestyle and health (Pisinger et al., 2016; Aas et al., 1996), and
may also have a greater predictive value over parental report in relation
to adolescent lifestyle behavior (Abar et al., 2015; Aas et al., 1996;
Latendresse et al., 2009).
5. Conclusions
A broad range of lifestyle outcomes among Norwegian adolescents
were associated with general parenting practices such as parental
monitoring, emotional support and adolescent-parental conﬂicts. The
ﬁndings provide valuable knowledge, as the identiﬁcation of general
parenting factors that may aﬀect several adolescent lifestyle behaviors
is important in order to develop generic prevention approaches to re-
duce negative health outcomes and strengthen adolescent health. A
recent research review (Petrie et al., 2007) concluded that the most
eﬀective family skills training programmes include active parental in-
volvement, focus on the development of adolescents' social skills and
responsibility among children and adolescents, and address issues re-
lated to substance abuse. Eﬀective interventions also involve youth in
family activities and strengthen family bonds. Practitioners working
with families who have adolescents need to include monitoring and
supervision practices and practical steps parents can take to improve
their monitoring skills. Raising awareness in parents of the importance
of giving emotional support to adolescents may be useful in relation to
preventing substance use and unhealthy dietary habits.
Fig. 1. Main adjusted results between parenting and adolescent lifestyle habits
(OR and 95%). Norway, 2016. Associations between parental monitoring and
substance use, meal pattern and food choices, associations between parental
emotional support and substance use, meal pattern and food choices, and as-
sociations between parent-adolescent conﬂict level and substance use, meal
pattern and food choices.
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Table 3
Associations between parenting and adolescent substance use risk behavior, adjusted for age, gender and parental education. Multivariable logistic regression.
Norway, 2016.
Alcohol, intoxication, ever Cannabis use, ever Smokeless tobacco, current Smoking, current
OR (CI 95%) OR (CI 95%) OR (CI 95%) OR (CI 95%)
Exposure variables Parental monitoring (low) 3.7 (2.9–4.6)⁎⁎⁎ 3.8 (2.7–5.3)⁎⁎⁎ 2.8 (2.1–3.6)⁎⁎⁎ 3.6 (2.8–4.6)⁎⁎⁎
Parental support (low) 2.0 (1.8–2.3)⁎⁎⁎ 2.5 (1.9–3.2)⁎⁎⁎ 1.8 (1.5–2.1)⁎⁎⁎ 1.8 (1.5–2.2)⁎⁎⁎
Conﬂicts with parents (high) 2.3 (2.0–2.7)⁎⁎⁎ 2.5 (1.9–3.3)⁎⁎⁎ 2.7 (2.3–3.1)⁎⁎⁎ 2.7 (2.3–3.2)⁎⁎⁎
Control variables Gender (female) 1.0 (0.9–1.1) 0.5 (0.4–0.7)⁎⁎⁎ 0.7 (0.6–0.8)⁎⁎⁎ 0.6 (0.5–0.8)⁎⁎⁎
Age 2.7 (2.5–2.9)⁎⁎⁎ 1.7 (1.5–2.0)⁎⁎⁎ 2.0 (1.8–2.1)⁎⁎⁎ 2.0 (1.8–2.2)⁎⁎⁎
Paternal education (low) 1.1 (1.0–1.2) 1.1 (0.8–1.4) 1.2 (1.0–1.4)⁎ 1.1 (0.9–1.3)⁎⁎
Maternal education (low) 1.2 (1.0–1.3)⁎ 1.3 (0.9–1.7) 1.4 (1.2–1.7)⁎⁎⁎ 1.4 (1.2–1.7)⁎⁎⁎
⁎ p < .05.
⁎⁎ p < .010.
⁎⁎⁎ p < .001.
Table 4
Associations between parenting and meal patterns, adjusted for age, gender and parental education. Multivariable logistic regression. Norway, 2016.
Irr. breakfast Irr. lunch Irr. dinner Irr. evening
OR (CI 95%) OR (CI 95%) OR (CI 95%) OR (CI 95%)
Exposure variables Parental monitoring (low) 1.9 (1.5–2.3)⁎⁎⁎ 1.7 (1.3–2.1)⁎⁎⁎ 2.6 (2.1–3.3)⁎⁎⁎ 1.3 (1.0–1.6)⁎
Parental support (low) 2.0 (1.8–2.3)⁎⁎⁎ 2.1 (1.9–2.3)⁎⁎⁎ 2.1 (1.8–2.4)⁎⁎⁎ 1.4 (1.3–1.6)⁎⁎⁎
Conﬂicts with parents (high) 1.9 (1.7–2.1)⁎⁎⁎ 1.6 (1.5–1.8)⁎⁎⁎ 1.8 (1.6–2.0)⁎⁎⁎ 1.3 (1.2–1.5)⁎⁎⁎
Control variables Gender (female) 1.5 (1.3–1.6)⁎⁎⁎ 1.1 (1.0–1.2) 1.5 (1.3–1.7)⁎⁎⁎ 1.7 (1.5–1.8)⁎⁎⁎
Age 1.2 (1.2–1.3)⁎⁎⁎ 1.0 (1.0–1.1) 1.1 (1,0–1,1)⁎⁎ 1.1 (1.1–1.2)⁎⁎⁎
Paternal education (low) 1.2 (1.1–1.3)⁎⁎ 1.1 (1.0–1.3)⁎ 1.1 (1.0–1.3) 1.1 (1.0–1.2)
Maternal education (low) 1.6 (1.4–1.8)⁎⁎⁎ 1.3 (1.2–1.5)⁎⁎⁎ 1.5 (1.3–1.7)⁎⁎⁎ 1.1 (1.0–1.2)
⁎ p < .05.
⁎⁎ p < .010.
⁎⁎⁎ p < .001.
Table 5
Associations between parenting and low intake of healthy food choices, adjusted for age, gender and parental education Multivariable logistic regression. Norway,
2016.
Vegetables, low Fruits, low Fish, low
OR (CI 95%) OR (CI 95%) OR (CI 95%)
Exposure variables Parental monitoring (low) 1.2 (0.9–1.6) 1.2 (0.9–1.6) 1.3 (1.0–1.7)⁎
Parental support (low) 1.4 (1.2–1.6)⁎⁎⁎ 1.3 (1.1–1.5)⁎⁎⁎ 1.5 (1.3–1.7)⁎⁎⁎
Conﬂicts with parents (high) 1.1 (1.0–1.3) 1.3 (1.1–1.5)⁎⁎⁎ 1.5 (1.3–1.7)⁎⁎⁎
Control variables Gender (female) 0.6 (0.5–0.6)⁎⁎⁎ 0.5 (0.4–0.5)⁎⁎⁎ 1.0 (0.9–1.1)
Age 1.0 (1.0–1.0) 1.1 (1.1–1.2)⁎⁎⁎ 1.0 (0.9–1.0)⁎⁎
Paternal education (low) 1.4 (1.3–1.6)⁎⁎⁎ 1.3 (1.2–1.5)⁎⁎⁎ 1.4 (1.2–1.5)⁎⁎⁎
Maternal education (low) 1.4 (1.2–1.5)⁎⁎⁎ 1.3 (1.1–1.5)⁎⁎⁎ 1.3 (1.2–1.5)⁎⁎⁎
⁎ p < .05.
⁎⁎ p < .010.
⁎⁎⁎ p < .001.
Table 6
Associations between parenting and high intake of unhealthy food choices, adjusted for age, gender and parental education. Multivariable logistic regression.
Norway, 2016.
Salty snacks, high Candy, high Cakes, high Sugarsweet. Bev, high Diet bev, high Energy drinks, high
OR (CI 95%) OR (CI 95%) OR (CI 95%) OR (CI 95%) OR (CI 95%) OR (CI 95%)
Exposure variables Parental monitoring (low) 1.3 (1.0–1.7) 1.2 (0.9–1.5) 1.3 (0.9–1.7) 1.5 (1.2–1.8)⁎⁎ 1.4 (1.1–1.7)⁎ 2.1 (1.6–2.8)⁎⁎⁎
Parental support (low) 1.5 (1.3–1.7)⁎⁎⁎ 1.4 (1.2–1.7)⁎⁎⁎ 1.6 (1.3–1.9)⁎⁎⁎ 1.4 (1.2–1.6)⁎⁎⁎ 1.4 (1.2–1.6)⁎⁎⁎ 2.1 (1.7–2.5)⁎⁎⁎
Conﬂicts with parents (high) 1.7 (1.4–1.9)⁎⁎⁎ 1.7 (1.5–1.9)⁎⁎⁎ 1.7 (1.4–2.0)⁎⁎⁎ 1.5 (1.3–1.7)⁎⁎⁎ 1.6 (1.4–1.8)⁎⁎⁎ 2.1 (1.8–2.5)⁎⁎⁎
Control variables Gender (female) 0.9 (0.8–1.0)⁎ 1.1 (1.0–1.3)⁎ 0.9 (0.8–1.0) 0.7 (0.6–0.8)⁎⁎⁎ 0.9 (0.8–1.0)⁎ 0.3 (0.3–0.4)⁎⁎⁎
Age 1.0 (1.0–1.1) 1.1 (1.1–1.2)⁎⁎⁎ 1.1 (1.0–1.1) 1.1 (1.0–1.1)⁎⁎⁎ 1.2 (1.1–1.2)⁎⁎⁎ 1.1 (1.0–1.2)⁎
Paternal education (low) 0.9 (0.9–1.2) 1.0 (0.9–1.1) 1.1 (0.9–1.3) 1.0 (1.2) 1.0 (0.9–1.1) 0.9 (0.8–1.1)
Maternal education (low) 1.4 (1.2–1.6)⁎⁎⁎ 1.3 (1.2–1.5)⁎⁎⁎ 1.3 (1.1–1.6)⁎⁎ 1.5 (1.3–1.7)⁎⁎⁎ 1.2 (1.1–1.4)⁎⁎ 1.4 (1.2–1.8)⁎⁎⁎
⁎ p < .05.
⁎⁎ p < .010.
⁎⁎⁎ p < .001.
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